The increased inclusion of unsaturated fats in pig diets has raised issues related to pork carcass fat quality. The objective of this experiment was to more precisely measure how differing levels of daily fatty acid intake alters the fatty acid composition in 3 different fat depots. A total of 42 gilts and 21 barrows (PIC 337 × C22/29) with an average initial weight of 77.80 ± 0.38 kg were allotted randomly based on sex and BW to 7 treatments: 3 and 6% of each of tallow (TAL; iodine value [IV] = 41.9), choice white grease (CWG; IV = 66.5), or corn oil (CO; IV = 123.1) and a control (CNTR) cornsoybean meal-based diet with no added fat. Pigs were individually housed to allow accurate measurement of individual feed intake, in particular, daily dietary fatty acid and energy intake. Fat samples were collected from the jowl, belly, and loin at slaughter. Diet and carcass fat samples were analyzed for IV. Belly weights were recorded at slaughter along with a subjective belly firmness score (1 = firmest to 3 = least firm). Carcass lipid IV was increased (P < 0.001) by increasing the degree of unsaturation of the dietary fat source (66.8, 70.3, and 76.3 for TAL, CWG, and CO, respectively). Carcass lipid IV for TAL and CWG was not affected (P > 0.05) by inclusion levels; however, carcass lipid IV was greater (P < 0.001) in pigs fed 6 than 3% CO (80.0 vs. 72.6), and carcasses of gilts had greater IV (P < 0.001) than carcasses of barrows (71.5 vs. 69.1). Increasing the level of TAL and CO but not CWG from 3 to 6% decreased the apparent total tract digestibility of GE, resulting in a source × level interaction (P < 0.05). Dietary fat source had no effect (P ≥ 0.66) on apparent total tract digestibility of either DM or GE, but feeding 6% dietary fat increased G:F (P = 0.006) over pigs fed 3% fat (0.358 vs. 0.337). Of all the fatty acids measured, only linoleic acid intake presented a reasonable coefficient of determination (R 2 = 0.61). Overall, IV product (IVP) was approximately equal to linoleic acid intake as a predictor of carcass IV (R 2 = 0.93 vs. R 2 = 0.94). When inclusion of dietary fat and PUFA intake increased, IVP placed more emphasis on the dietary fat inclusion level rather than the dietary fat composition. Linoleic acid intake corrected the overemphasis placed on dietary fat inclusion by IVP. To conclude, linoleic acid intake showed a strong relationship with carcass IV and can be used as a predictor.
INTRODUCTION
The influence of dietary fat composition and inclusion level on pork carcass fat composition was first demonstrated almost 90 yr ago (Ellis and Isbell, 1926) . The concept of pork carcass fat being reflective of dietary fat intake has been generally accepted, other than when environmental stressors or energy intake impacts lipid deposition (Apple et al., 2009a,b) . However, managing carcass fat quality is becoming increasingly important in the pork industry.
Iodine value (IV) is a measure of double bonds present in a lipid sample and can be measured via direct titration or calculated from a fatty acid profile, thereby quantifying the degree of unsaturation in a lipid sample (AOCS, 1998) . Iodine value is currently being used by the packing industry as an indicator of pork carcass fat quality (Benz et al., 2011) .
Compared to other livestock species, pigs have elevated levels of PUFA in adipose tissue (Wood et al., 2004) . Increased concentrations of PUFA in pork carcass fat have resulted in softer fat, which may hinder the ability of pork producers and processors to meet export standards and may also affect processing characteristics (Carr et al., 2005) .
Previous studies have investigated changes in fatty acid composition in pork carcasses by using biopsies or serial slaughter (Warnants et al., 1999; Apple et al., 2009b) . Through these techniques, it has been shown that unsaturated dietary fat sources can alter pork fat composition within 14 to 35 d. Our hypothesis was that the composition of deposited fat will differ in fatty acid composition by becoming more reflective of individual dietary fatty acid intake.
Our objective was to more precisely measure how differing sources and concentrations of dietary fat and varying levels of daily fatty acid intake alter carcass fatty acid composition in 3 different fat depots.
MATERIALS AND METHODS
All experimental procedures adhered to guidelines for the ethical and humane use of animals for research and were approved by the Iowa State University Institutional Animal Care and Use Committee (number 2-11-7090-S).
Animals, Housing, and Experimental Design
A total of 63 PIC 337 × C22/C29 (PIC, Inc., Hendersonville, TN) pigs (42 gilts and 21 barrows), with an average initial BW of 77.8 ± 0.38 kg, were allotted randomly by sex in a 2:1 gilt:barrow ratio to 1 of 7 dietary treatments. Treatments included a control (CNTR) corn-soybean meal diet with no added fat plus 6 additional diets arranged as a 3 × 2 factorial, with 3 fat sources: choice white grease (CWG), corn oil (CO), or beef tallow (TAL) and 2 inclusion levels of added dietary fat (3 or 6%). Pigs were housed individually in 1.8 by 1.9 m pens, with partially slatted concrete floors. Each pen was equipped with a stainless steel feeder and a nipple drinker for ad libitum access to feed and water.
Diets and Feeding
All experimental diets were formulated to a constant ME to standardized ileal digestible lysine ratio and met or exceeded all nutrient requirements for pigs of this size (NRC, 1998) . Diets contained 0.40% titanium dioxide as a digestibility marker to determine the apparent total tract digestibility (ATTD) of GE and DM (Table  1) . Dietary fat sources were selected to provide a diverse range of fatty acid composition and resultant IV (41.9, 66.5, and 123.1 for TAL, CWG, and CO, respectively) while keeping in mind choices relevant to current production practices. Representative feed samples were collected at the time of mixing and stored at -20°C until analyzed for proximate analysis.
Sample Collection
Pigs and feeders were weighed on d 0, 18, 35, and 55 for determination of ADG, ADFI, and G:F. Fecal grab samples were collected on d 9, 27, and 45, corresponding with the midpoint of each carcass fat collection period, and immediately stored at -20°C for later analysis.
On d 55, pigs were harvested at JBS, Marshalltown, IA, where HCW, LM depth, and 10th rib fat depth were measured before carcass chilling. Samples of jowl (subcutaneous), belly (subcutaneous, all layers, at the scribe line), and backfat (subcutaneous, all layers, at the center of the loin) were collected on the day following harvest, vacuum packaged, and stored at -20°C until analyzed. The right side belly from each pig was collected and weighed before measuring belly temperature and thickness. Total thickness was measured in 2 locations in the center of the belly for middle thickness and at the center of the scribe edge of the belly for edge thickness. A subjective belly firmness test was conducted by assigning a visual score (1 = firmest to 3 = softest) based on the degree of flop of the belly.
Analytical Methods
Fatty acids were extracted from adipose tissue and feed samples by a 1-step direct transesterification procedure (Lepage and Roy, 1986) . These samples were then assayed for total fatty acid content using a (HP-6890) gas chromatograph fitted with an (HP-7683) automatic injector and a (HP-5973) mass selective detector (all Hewlett-Packard, Avondale, PA) using a 60-m capillary column (0.25 mm i.d.; model DB-23; Agilent, Santa Clara, CA). Helium was the carrier gas at 0.5 mL/min (1:50 split ratio). Oven temperature was increased from 50°C to 235°C over a 26-min period whereas injector and detector were maintained at 250°C. Identification of fatty acid peaks was performed by comparison with purified standard samples (Sigma-Aldrich Co., St. Louis, MO). Carcass fat samples collected from the jowl, belly, and backfat at slaughter were sliced into 100-g samples, vacuum packaged, and submitted for IV determination by titration (Barrow-Agee Labs, Memphis, TN). Diet samples were also analyzed for IV by titration (BarrowAgee Labs). In addition, the ether extract content of the diets was determined following acid hydrolysis (Experiment Station Chemical Laboratories, University of Missouri, Columbia).
Feed and fecal samples were finely ground through a 1-mm screen in a Retsch grinder (model ZM1; Retsch Inc., Newtown, PA) before analysis. Dry matter was determined by drying samples in an oven at 105°C to a constant weight and GE was determined using a bomb calorimeter (model 6200; Parr Instrument Co., Moline, IL). Benzoic acid (6,318 kcal/kg; Parr Instruments) was used as the standard for calibration (actual GE: 6,322 ± 7.8 kcal/kg). Titanium dioxide was determined by spectrophotometer (Synergy 4; BioTek, Winooski, VT) according to the method of Leone (1973) . Madsen et al., 1992) . In addition, fatty acid intake (g/d) was calculated as ADFI (g/d) × dietary fatty acid (%) × ether extract (%), whereas IVP intake was calculated as ADFI (g/d) × IV of dietary lipids × 0.10 × either extract (%).
Calculations
According to the equation of Oresanya et al. (2007) , ATTD (%) of either GE or DM was calculated as 100 -{100 × [concentration (g) of TiO 2 in diet × concentration (g) of DM or GE in feces or digesta]/[concentration (g) of TiO 2 in feces or digesta × concentration (g) of DM or GE in diet]}. Madsen et al., 1992) .
Statistical Analysis
The experiment was designed as a 3 × 2 factorial + 1, with fat source and fat level as the main effects. The "+ 1" was the CNTR diet formulated to contain no added fat, as explained previously. The data were analyzed via 2-way ANOVA. For analysis of the 6 treatments arranged as a 3 × 2 factorial, the main effects of dietary fat source (TAL vs. CWG vs. CO) and dietary fat level (3 vs. 6%) and their interactions were analyzed using the PROC MIXED procedure of SAS (SAS 9.3; SAS Inst. Inc., Cary, NC) with sex as a fixed effect and replication as the random effect. The same methodology was used to determine the main effect of gender. A second ANOVA was performed to compare the CNTR treatment against the 6 treatments in the 3 × 2 factorial (reported as the P-value treatment) using PROC MIXED with replication as the random effect. A separate analysis using PROC MIXED with treatment as a fixed effect and replication as a random effect was used to compare the differences among sample locations for carcass IV. The comparison of the relationship between fatty acid intake and fatty acid composition of carcass fat was analyzed using PROC REG. Nondetectable fatty acid values were treated in all statistical analyses as 0. All P-values less than 0.05 were considered significant and P-values between 0.05 and 0.10 were considered trends.
RESULTS

Dietary Fat Source and Level and Sex Effects on Growth Performance, Fatty Acid Intake, and Diet Apparent Total Tract Digestibility
Dietary fat source did not impact ADG, ADFI, or G:F (P = 0.53; Table 2); however, feeding 6% dietary fat increased ADG (P = 0.04) and G:F (P = 0.006) compared to pigs fed 3% dietary fat. Average daily feed intake was not different (P = 0.78) among pigs fed 3 and 6% fat. In addition, CNTR-fed pigs had the lowest G:F (P < 0.05) compared to pigs fed diets containing added fat. As expected, barrows had greater ADG (P = 0.037) and ADFI (P < 0.001) but lesser G:F (P < 0.001) than gilts, and there were no interactions (P > 0.10) with sex for either fat source or fat level for any growth performance measure.
The daily intake of the SFA palmitic (16:0) and stearic (18:0) acids was greatest (P < 0.05; Table 2) in pigs fed 6% TAL followed by 6% CWG (P < 0.05), 3% TAL (P < 0.05), and 3% CWG (P < 0.05), whereas feeding CO and CNTR diets resulted in the lowest intake (P < 0.05) of 16:0 and 18:0 (treatment, P < 0.001, and source × level, P < 0.001). Daily intake of palmitoleic (16:1) and oleic (18:1) acids were greatest (P < 0.05) in pigs fed 6% TAL and 6% CWG, respectively, whereas the lowest 16:1 intake (P < 0.05) was observed in pigs fed 3% TAL and 3% CWG and the lowest 18:1 intake (P < 0.05) was in CNTR-fed pigs (treatment, P < 0.001; source × level, P < 0.001). As expected, pigs consuming diets formulated with 6% CO had the greatest daily intakes (P < 0.05) of linoleic (18:2) and linolenic (18:3) acids, but 18:2 intake was least (P < 0.05) in CNTR-fed pigs and 18:3 intake was least (P < 0.05) in pigs fed 3% TAL (treatment, P < 0.001, and source × level, P ≤ 0.030). In addition, the greatest (P < 0.05) and least (P < 0.05) daily IVP intakes were observed in pigs fed 6% CO and CNTR, respectively (treatment, P < 0.001, and source × level, P < 0.001). Conversely, sex had no effect on the daily intake of specific fatty acids (P ≥ 0.15) or IVP (P = 0.56). Among pigs fed CWG and CO, those fed diets with 6% fat had greater DE and ME intakes (P < 0.05; Table 3 ) than pigs fed 3% dietary fat; yet pigs fed 3% TAL had greater DE and ME intakes (P < 0.05) than their contemporaries fed 6% TAL (source × level, P < 0.001). Moreover, feeding the CNTR diet produced the lowest DE and ME intakes (P < 0.05) when compared to feeding diets formulated with added fat, regardless of fat source or inclusion level. Sex of finishing pig had no effect (P = 0.25) on DE or ME intake.
The ATTD of DM was greater (P < 0.05) in pigs fed CNTR diets than pigs fed 6% TAL, 3 and 6% CWG or 3 and 6% CO (treatment, P < 0.001), whereas pigs fed 3% TAL had greater ATTD of DM (P < 0.05) than those fed CWG or 6% CO (source × level, P = 0.012; Table 3 ). In addition, the ATTD of DM was less in pigs fed 6% TAL (P < 0.05) than in pigs consuming diets formulated with 3% CWG or CO. Again, CNTR-fed pigs had greater ATTD of GE (P < 0.05) than pigs fed 3% CWG, 6% CO, or 6% TAL (treatment, P = 0.010), and pigs fed 6% TAL had lesser ATTD of GE (P < 0.05) than those fed 3% CO and 3% TAL (source × levels, P = 0.023). Moreover, there were no main (P > 0.25) or interactive effects (P = 0.25) of sex on the ATTD of either DM or GE.
Dietary Fat Source and Level and Sex Effects on Fat Deposition, Composition, and Iodine Value
Increased unsaturation of the dietary fat source resulted in greater IV of fat samples from the belly, jowl, and backfat as well as the IV of carcass fat averaged across the 3 sampling sites (P < 0.05; Table 4 ). Specifically, feeding 6% CO produced the greatest IV (P < 0.05) at all 3 sampling sites, and IV of belly and jowl fat from pigs fed 3% CO was greater (P < 0.05) than all other dietary fat sources (source × level, P = 0.034). In addition, feeding CWG caused belly, backfat, and jowl fat IV to be greater (P < 0.05) than that of pigs fed TAL or CNTR diets (treatment, P < 0.001). Barrows had lesser IV in belly fat (P < 0.001), backfat (P = 0.042), and jowl fat (P = 0.053) than gilts, but there were no sex × source (P = 0.25) or sex × level (P = 0.25) interactions for any measured IV.
Among pigs fed CNTR and 3% TAL, IV were greater (P < 0.05) in jowl fat than either belly fat or backfat (Table 5) . Additionally, jowl fat IV were greater (P < 0.05) than belly fat IV among pigs fed 3% CWG and 3% CO; however, IV did not differ (P = 0.32) among fat sampling sites in pigs fed 6% dietary fat, regardless of source.
Dietary Fat Source and Level and Sex Effects on Carcass and Belly Characteristics
Carcasses from CNTR-fed pigs weighed less (P < 0.05) than those from pigs fed diets formulated with TAL, CO, and 6% CWG, and bellies from pigs fed diets devoid of added fat weighed less (P < 0.05) than those from pigs fed 3 or 6% dietary fat (Table 6 ). Both HCW and belly weights were greater (P < 0.001) from barrows than gilts.
Feeding TAL, a saturated fat source, produced firmer bellies (lower belly firmness score; P < 0.05) that tended to be thicker (P ≤ 0.10) than feeding CWG and especially 1 CWG = choice white grease.
Probability values for main effects of treatment (T), fat source (FS), and inclusion level (FL) as well as the source × level interaction (S × L).
3 ME = DE × [1.003 -(0.0021 × CP)] (Noblet and Perez, 1993) .
4 ATTD (%) of either GE or DM was calculated as 100 -{100 × [concentration (g) of TiO 2 in diet × concentration (g) of DM or GE in feces or digesta]/[concentration (g) of TiO 2 in feces or digesta × concentration (g) of DM or GE in diet].
CO (Table 6 ). Bellies from barrows were firmer (P < 0.001) and thicker (P < 0.001) than bellies from gilts. However, there were no source × level interactions (P = 0.24) on belly weight, thickness, and firmness scores or HCW.
Barrows had greater backfat depth (P < 0.001) than gilts, whereas carcasses from gilts tended to have deeper LM (P = 0.10) than barrows, resulting in much greater calculated fat-free lean yields (P < 0.001) than barrows. More specifically, backfat depth was greater (P < 0.05) and fat-free lean yield was less (P < 0.05) in barrows than gilts when fed diets formulated with CWG as well as barrows fed CO and TAL (sex × source, P = 0.004; Table 7 ).
Relationship between Fatty Acid Intake or Iodine Value Product on Carcass Iodine Value
Increasing the daily intake of 16:0 and 18:0 significantly decreased carcass IV (P = 0.028) as expected ( Fig. 1 and 2, respectively) . Furthermore, increasing the daily intake of 18:1, 18:2, and 18:3 significantly increased carcass IV (P = 0.024; Fig. 3, 4 , and 5, respectively).
However, only 18:2 intake presented a reasonable coefficient of determination compared to daily intakes of 16:0 (R 2 = 0.08), 18:0 (R 2 = 0.12), 18:1 (R 2 = 0.08), and 18:3 (R 2 = 0.26). Daily IVP intake had virtually no relationship with carcass IV (R 2 < 0.01; Fig. 6 ). Daily 18:2 intake (R 2 = 0.94) was approximately equal to measured IVP (R 2 = 0.93) in predicting carcass IV averaged across each sample location ( Fig. 7 and 8, respectively) .
A difference in predicting carcass IV was evident at the jowl with IVP being a less precise predictor (R 2 = 0.86) compared to daily intake of 18:2 (R 2 = 0.94) and dietary 18:2 concentration (R 2 = 0.95). Iodine value product, daily 18:2 intake, and dietary 18:2 concentration were approximately equal in predicting carcass IV measured at the belly (R 2 = 0.93 vs. R 2 = 0.93 vs. R 2 = 0.95) and backfat (R 2 = 0.93 vs. R 2 = 0.90 vs. R 2 = 0.92; Table 8 ). Ellis and Isbell (1926) first demonstrated that increasing the concentration of unsaturated fatty acids in the diet resulted in more unsaturated fat in pork carcasses, which has been confirmed over the years (Brooks, 1971; Apple et al., 2009b) . Based on this information, it is logical that fat composition in the pig carcass can be predicted from the fat composition of the diet. This prediction has been attempted through the use of IVP, a value that is based on an equation that includes both the IV of the diet and the level of fat in the diet times a constant of 0.10 (Madsen et al., 1992; Boyd et al., 1997) . Although widely used in the pig industry, the IVP equation has a major flaw that becomes particularly apparent when higher-fat diets are used. Specifically, IVP places more emphasis on the inclusion level than on the composition of the dietary fat. Results of this study illustrate this point very well because the 3% CO treatment, with an IVP of 64.7 and 75.2 for a-e Within a row, least squares means lacking a common superscript letter differ (P < 0.05).
DISCUSSION
1 Iodine value assayed via titration (Barrow-Agee Labs, Memphis, TN).
2 CWG = choice white grease.
3 Standard error mean of treatment (T) and sex (X).
4 Probability values for main effects of treatment (T), sex (X), fat source (FS), and inclusion level (FL) as well as the source × level interaction (S × L).
5 Carcass fat IV was averaged across the 3 sampling sites: belly fat IV, backfat IV, and jowl fat IV. phases 1 and 2, respectively, resulted in a higher carcass IV than the 6% CWG diet with an IVP of 70.5 and 81.8 for phases 1 and 2, respectively. Increasing the inclusion level of dietary fat sources, which themselves contain different concentrations of fatty acids, will result in different dose responses for fatty acid intake. However, the translation of the dose response for fatty acid intake to a dose response for carcass IV was only evident between 3 and 6% CO; there was no difference at any sampling location for IV between 3 and 6% inclusion levels for CWG and TAL. This dosedependent response only being evident in CO is largely explained by the dramatic increase of daily 18:2 intake between the 2 inclusion levels of CO. Even though the daily intake of 18:2 between 3 and 6% of CWG and TAL differed, it is not comparable in magnitude to the difference in intake of 18:2 between 3 and 6% CO.
Of all the fatty acids present in the diet, these data suggest that the daily intake of linoleic acid appears to be the strongest indicator of ultimate carcass fat IV, as evidenced by their strong linear relationship across the dietary fat sources and levels tested. The comparison of IVP and daily 18:2 intake were of relatively equal value when carcass IV was measured across an average of each sampling depot, at the belly, and in the backfat. When measured at the jowl, daily 18:2 intake proved to be a more precise predictor. Daily 18:2 intake proved to be the better predictor when the unsaturation and linoleic acid concentration of the diet increased, and IVP proved to predict the carcass IV more accurately when pigs were fed TAL. Therefore, due to the overemphasis on inclusion levels in the IVP calculation and the fact that it fails to account for differences in daily feed intake when higher fat levels are used, it was concluded that daily intake of Table 6 . Effects of dietary fat source and inclusion level on carcass characteristics, belly weight, depth, and firmness of finishing barrows (BA) and gilts (G) a-c Within a row, least squares means lacking a common superscript letter differ (P < 0.05).
1 CWG = choice white grease.
2 Standard error mean of treatment (T) and sex (X).
3 Probability values for main effects of treatment (T), sex (X), fat source (FS), and inclusion level (FL) as well as the source × level interaction (S × L). 4 IV = iodine value.
5 Measured by a subjective score from 1 = firmest to 3 = softest. 6 Measured in the middle of the belly (MT).
7 Measured on the middle of the scribe side edge of the belly (ET). 18:2 is the preferred predictor of carcass IV, particularly when the dietary fat is highly unsaturated. What about simply using the concentration of linoleic acid in the diet, as previously suggested by Benz et al. (2011) ? These authors also concluded that IVP had weaknesses as a predictor of carcass IV, especially when differing fat sources and levels of inclusion were tested, but similar to the present results, differences in feed intake were observed across fat inclusion levels. Daily feed intake is an important part of predicting carcass IV because of its effect on the pig's supply of energy and of individual fatty acids, resulting in differences in de novo fat synthesis (Smith et al., 1996) . Because fatty acids derived from de novo synthesis are typically more saturated, they too have an impact on carcass IV (DuranMontge et al., 2010) . When dietary intake of fat is increased, de novo lipogenesis is decreased, a consequence of reduced sensitivity of fatty acid synthase in adipocytes (Clarke, 1993) . Therefore, understanding the variability in dietary lipid intake by the pig should be considered when trying to predict carcass fat IV. Dietary concentrations of linoleic acid would certainly be a useful predictor of carcass IV, as clearly shown by Benz et al. (2011), but according to the present results, daily intake of 18:2 is a better indicator of carcass IV. The advantage of concentration, whether it is IVP or linoleic acid, is the fact that it is known-and can be adjusted-before the feeding of the pig, whereas daily intake will only be known with certainty after the pig has received the diet or if the system restricts feed intake. Historical data on feed intake could be used with some degree of confidence, especially within a given genetic pool and housing system, but because so many factors influence intake, it is difficult to predict with accuracy (Nyachoti et al., 2004) .
Meeting a carcass fat IV standard can be achieved by limiting daily linoleic acid intake. A precise and accurate limit on the maximum daily linoleic acid intake can be estimated by using the regression equation generated from the relationship between individual daily linoleic acid intake and carcass IV in this experiment. Based on this approach, a carcass IV standard of 74 g/100 g can be met by limiting linoleic acid intake to less than 111 g/d. Further validation of this standard is required under differing experimental conditions. Research studying differences among deposited lipid profiles in the past focused on where individual fatty acids were deposited among backfat, intramuscular, and visceral depots (Sink et al., 1964; Brooks 1967) . They first reported that linoleic acid concentrations of subcutaneous backfat can be as much as 18% higher than intramuscular fat, when pigs are fed a high CO diet (Leat et al., 1964) . More recently the focus has been on the elevated IV seen in jowl fat and the correlations among jowl, belly, or backfat depots (Wiegand et al., 2011; Bee et al., 2002) . Similar to previous results, the current experiment demonstrated that the IV of the jowl was greater than that of the belly and backfat, but this difference was only evident when pigs consumed diets with no added fat or formulated with 3% added fat. Regardless of source, there was no difference among the sampling regions when fat was added to the diet at 6%. As noted earlier, when dietary fat is increased, sensitivity of fatty acid synthase enzyme complex is decreased, causing de novo lipogenesis to be inhibited (Clarke, 1993) . This results in depot fat being more reflective of the dietary fat source, which may have diluted the difference observed among depots when 6% dietary fat was included in finishing diets.
Pork bellies are a valuable primal cut of pork, and because bellies have become leaner over the past 20 yr, more scrutiny has been placed on the composition of belly fat as well as overall belly weight and depth (Trusell et al., 2011) . Present results indicated that increasing the intake of unsaturated fat decreased belly firmness and tended to decrease belly depth. Previous studies that compared saturated dietary fat sources vs. unsaturated dietary fat sources have reported the same changes in belly firmness (Apple et al., 2007; Jackson et al., 2009) . Results of this experiment also showed that increasing the dietary fat inclusion level tended to increase belly weight; therefore, to fully maximize belly weight and quality, a higher dietary concentration of a saturated fat source would be preferred.
Barrows not only deposit more lipids in the carcass than gilts, but they have a more accelerated lipid deposition rate throughout the growth cycle when measured at similar body weights (Schinckel et al., 2008) . Therefore, it is logical to assume that carcass IV and belly characteristics among sexes may differ even when raised in similar environments and feeding programs (Correa et al., 2008) . Results of this experiment indicated no differences between barrows and gilts in fatty acid intake; however, there was a difference in carcass IV at market. This finding suggests that differing sexes will respond differently to dietary fat source and/or inclusion levels, and these sex differences need to be considered when developing feed programs to achieve a specific carcass IV.
The rate and efficiency of growth were improved by increasing the fat inclusion level in the diet. This was fully expected and has been reported previously (Patience, 2012 ). Yet there were no differences observed among the fat sources, which suggests that the energy available to the pig was similar across source or that this experiment lacked sufficient sensitivity to detect differences that are believed to be quite small (NRC, 2012) .
Although dietary fat source did not impact ATTD of DM and GE as the fat inclusion rate increased, increasing dietary fat inclusion from 3 to 6% decreased the ATTD of DM and GE when pigs were fed TAL and CO but not CWG. Previous findings provided inconclusive evidence that fatty acid composition impacts ATTD. Wiseman et al. (1990) and Powles et al. (1994) reported that increasing the degree of unsaturation in the diet increased digestibility, but Jorgensen and Fernandez (2000) and Kerr et al. (2009) failed to discern a difference in digestibility by feeding different fat sources.
In conclusion, limiting daily 18:2 acid intake is a key to lowering carcass IV. Of all the fatty acids present in the diet, only linoleic acid intake demonstrated a strong relationship with carcass IV. Furthermore, daily linoleic acid intake is a superior predictor of carcass IV compared to dietary concentration, especially when high-fat diets are used. Madsen et al., 1992) . 4 Jowl fat: subcutaneous.
5 Backfat: subcutaneous, all layers, at the center of the loin.
